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Although Applicants traverse the rejections made in the February 24, 2003 OfKce Action, 
Applicants have chosen to present amendments herein to place the application in condition for 
allowance \vhile retaining the right to pursue the rejected claims in a separate application. 

The proposed amendments to independent claims 1, 12, 46 and 50 incorporate the subject 
matter of dependent claims 7, 16, 49, and 51, which were indicated by the Examiner to be 
allowable. These amendments obviate the 35 USC § 103 obviousness rejections for the rejected 
independent claims and for the claims depending therefrom. 

Applicants have also revised, as suggested by the Examiner, claims 32, 33, 35, 38, 53, 54, 
and 55, which the Examiner objected to for various reasons. 

Support for the proposed amendments to the claims can be found in the originally filed 
claims and/or the ^ecification as noted in the following Table: 



Amended/New Claim 


Source of Support 


Amended claim 1 


Original claims 1 and 7 


Amended claims 4, 5, and 7 


Original claims 4. 5, and 7 


Amended claim 12 


Claims 1 and 2 and cancelled claims 13 
and 15 


Amended claims 14 and 16 


Original claims 14 and 16 


Amended claim 18, 19, 20, and 21 


Original claims and amended claim 12 


Amended claims 25, 26, 28, 32, 33, 35, 
and 38 


Original claims 25, 26, 28, 32, 33, 35, 
and 38 


Amended claim 46 


Original claim 46 and cancelled claim 
49 


Amended claim 50 


Original claim 50 and cancelled claim 
51 


Amended claim 53 


Original claim 52 


Amended claims 54 and 55 


Original claims 54 and 55 


New claims 68, 69, and 70 


Specification, p. 13, lines 14-18, among 
other places 


New claim 71 


Specification, p. 19, lines 3-12. among 
other places 


New claims 72, 73, and 74 


Originally filed claim 35 


New claims 75, 76, and 77 


Originally filed claim 38 



For the Examiner's convenience, Applicants attach herewith a clean version of the claims 
incorporating the proposed amendments. 

Additionally, Applicants respectfully request that the provisional nonstatutory double 
patenting rejections of the pending claims be withdrawn, as the applications upon which the 
provisional rejections were made have not yet issued. 

Any questions that the Examiner may have should be directed to Shawna Cannon Lemon, 
Ph.D., Esq,, who may be reached at (919) 854-1400. 
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Copfidentialitv Note 



The information contained in this facsimile message is legally privileged and coofidential information 
intended only for the use of the individual or entity named above. If the reader of this message is not the 
intended recipient, you arc hereby prohibited. If you have received this telecopy in error, please immediately 
noUfy us by telephone and return the original message to us at the address above via the United Stales Postal 
Service. THANK YOU. 
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Clean Version of Claims Incorporating Proposed Amendmepts 



1 . (Amended) A mixture of conjugates each comprising a human insulin drug 
coupled to an oligomer having a formula; 

O 

— C— (CH2)5— (OC2H4>7-OCH3 

wherein the mixture has a dispersity coefficient (DC) greater than 10,000 where 



wherein: 

n is the number of different molecules in the sample; 
Ni is the number of i- molecules in the sample; and 
Mi is the mass of the i^ molecule. 

2. The mixture according to Claim 1, wherein the dispersity coefficient is 
greater than 100,000. 

3. The mixture according to Claim 1, wherein the dispersity coefficient is 
greater than 500,000, 

7- (Amended) The mixture according to Claim I , wherein the oligomer is 
covalently coupled to Lys°^^ of the human insulin* 

8. The mixture according to Claim 1, wherein the mixture has an in vivo 
activity that is greater than the in vivo activity of a polydispersed mixture of insulin drug- 
oligomer conjugates having the same number average molecular weight as the mixture. 
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9. The mixture according to Claim 1, wherein the mixture has an in vitro 
activity that is greater than the in vitro activity of a polydispersed mixture of insulin drug- 
oligomer conjugates having the same number average molecular weight as the mixture. 

1 0. The mixture according to Claim 1 , wherein the mixture has an increased 
resistance to degradation by chymotrypsin when compared to the resistance to 
degradation by chymotrypsin of a polydispersed mixture of insulin drug-oUgomer 
conjugates having the same number average molecular weight as the mixture. 

1 1 . The mixture according to Claim 1 , wherein the mixture has an inter- 
subject variability that is less than the inter-subject variability of a polydispersed mixture 
of insulin drug-oUgomer conjugates having the same number average molecular weight 
as the mixture, 

12. (Amended) A mixture of conjugates, each comprising insulin coupled to a 
first oligomer and a second oligomer, each oUgomer covalently coupled to an amine 
function of the insulin wherein the mixture has a dispersity coefficient (DC) greater than 
10,000 where 



wherein; 

n is the number of different molecules in the sample; 
Ni is the number of i^^ molecules in the sample; and 
Mi is the mass of the i**" molecule. 

14. (Amended) The mixture accordmg to Claim 12, wherein the amine function 
is at Lys°^^ of the insulin. 
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16. (Amended) The mixture according to Claim 12, wherein the first oligomer is 
covalently coupled at Lys^^^ of the insulin and the second oligomer is covalently coupled 
at N-terrainal Al or N-terminal Bl of the insuliii. 

17. The mixture according to Claim 1 , wherein the insulin drug is covalently 
coupled to the ohgomer. 

18. (Amended) The mixture according to Claim 12, wherein the insulin drug is 
covalently coupled to at least orte of the oligomers by a hydrolyzable bond. 

19. (Amended) The mixture according to Claim 12, wherein the insulin is 
covalently coupled to the polyethylene glycol moiety of at least one of the oligomers. 

20. (Amended) The mixture according to Claim 1 2, wherein at least one of the 
oligomers comprises a lipophiUc moiety covalently coupled to a polyethylene glycol 
moiety. 

2 1 . (Amended) The mixture according to Claim 1 2, wherein at least one of the 
oligomers comprises a lipophihc moiety. 

22. The mixture according to Claim 21, wherein the insulin drug is covalently 
coupled to the lipophilic moiety. 

23. The mixture according to Claim 21, wherein the polyethylene glycol 
moiety is covalently coupled to the lipophilic moiety 

24. The mixture according to Claim 1 , wherein the conjugate comprises a first 
oligomer and a second oligomer. 
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25- (Amended) The mixture according to Claim 12, wherein the first and the 
second oligomers are the same. 

26. (Amended) The mixture accjording to Claim 13, wherein the oligomer 
comprises a first polyethylene glycol moiety covalently coupled to the insulin by a non- 
hydrolyzable bond and a second polyethylene glycol moiety covalently coupled to the 
first polyethylene glycol moiety by a hydrolyzable bond. 

27. The mixture according to Claim 26, wherein the oligomer further 
comprises a lipophilic moiety covalently coupled to the second polyethylene glycol 
moiety, 

28. (Amended) The mixture according to Claim U wherein the conjugates are 
each amphiphilically balanced such that each conjugate is aqueously soluble and able to 
penetrate biological membranes. 

29. A pharmaceutical composition comprising: 
the mixture according to Claim 1 ; and 

a pharmaceutically acceptable carrier. 

30- A method of treating insulin deficiency in a subject in need of such 
treatment, said method comprising: 

administering an effective amount of a mixture of conjugates each comprising an 
insulin drug coupled to an oligomer comprising a polyethylene glycol moiety, wherein 
the mixture has a dispersity coefficient (DC) greater than 1 0,000 where 




wherein: 
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n is the number of different molecules in the sample; 
Ni is the number of i^ molecules in the sample; and 
Mi is the mass of the i^ molecule; 
to the subject to treat the insulin deficiency 

3 h A substantially monodispersed mixture of conjugates, each conjugate 
comprising an insulin drug coupled to an oligomer that comprises a polyethylene glycol 
moiety. 

32. (Amended) The mixture according to Claim 3 1 , wherein the polyethylene 
glycol moiety has at least 2 polyethylene glycol subunits. 

33 . (Amended) The mixture according to Claim 3 1 , wherein the polyethylene 
glycol moiety has at least 5 polyethylene glycol subunits. 

34. The mixture according to Claim 3 1 , wherein the polyethylene glycol 
moiety has at least 7 polyethylene glycol subunits. 

35 . (Amended) The mixture according to Claim 3 1 , wherein at least about 96 
percent of the conjugates in the mixture have the same molecular weight, 

36. The mixture according to Claim 3 1 , wherein the mixture is a 
monodispersed mixture. 

37. The mixture according to Claim 3 1 , wherein the mixture is a substantially 
purely monodispersed mixture. 

38. The mixture according to Claim 3 1 , wherein at least about 96 percent of 
the conjugates in the mixture have the same molecular weight and have the same 
molecular structure. 
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39. The mixture according to Claim 3 1 , wherein the mixture is a purely 
monodispersed mixture. 

40. A substantially monodispersed mixture of conj ugates each comprising 
human insulin covalently coupled at Lys^^^ of the human insulin to the carboxylic acid 
moiety of a carboxylic acid, which is covalently coupled at the end distal to the 
carboxylic acid moiety to a methyl terminated polyethylene glycol moiety having at least 
7 polyethylene glycol subunits 

4 1 . The substantially monodispersed mixture according to Claim 40, wherein 
the conjugates each consist of human insulin covalently coupled at Lys^^^ of the human 
insulin to the carboxylic acid moiety of hexanoic acid, which is covalently coupled at the 
end distal to the carboxylic acid moiety to a methyl terminated polyethylene glycol 
moiety having 7 polyethylene glycol subunits. 

42. A substantially monodispersed mixture of conjugates each comprising an 
insulin drug coupled to an oligomer that comprises a polyethylene glycol moiety, said 
mixture having an in vivo activity that is greater than the in vivo activity of a 
polydispei^ed mixture of insulin drug-oligomer conjugates having the same number 
average molecular weight as the substantially monodispersed mixture. 

43. The mixture according to Claim 42, further having an in vitro activity that 
is greater than the in vitro activity of the polydispersed mixture of insulin dmg-oligomer 
conjugates. 

44. The mixture according to Claim 42, further having an increased resistance 
to degradation by chymotrypsin when compared to the resistance to degradation by 
chymotrypsin of the polydispersed mixture of insulin drug-oligomer conjugates. 
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45 . The mixture according to Claim 42, further having an inter-subject 
variability that is less than the inter-subject variability of the polydispersed mixture of 
insulin drug-oligomer conjugates. 

46. (Amended) A mixture of conjugates each comprising an insulin drug 
coupled to an oligomer that comprises a polyethylene glycol moiety, said mixture having 
a molecular weight distribution with a standard deviation of less than about 22 Daltons, 
wherein die insulin drug is human insulin and each oligomer is covalently coupled to 
Lys^^^ of the human insulin and has the formula: 

O 

— C— (CH2)5— (OC2H4)7- OCH3 

47. The mixture according to Claim 46, wherein the standard deviation of the 
molecular weight distribution is less than about 14 Daltons. 

48. The mixture according to Claim 46, wherein the standard deviation of the 
molecular weight distribution is less than about 1 1 Daltons. 

50. (Amended) A mixture of conjugates each comprising an insulin drug 
coupled to an oligomer that comprises a polyethylene glycol moiety, said mixture having 
a molecular weight distribution with a standard deviation of less than about 22 Daltons, 
in which each conjugate comprises an insulin drug coupled to an oligomer and has the 
same number of polyethylene glycol subunits, wherein the insulin drug is human insulin 
and each oligomer is covalently coupled to Lys^^^ of the human insulin and has the 
formula: 

O 

— C— (CH2)5— (OC2H4)7-OCH3 
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52. A mixture of conjugates in which each conjugate is the same and has the 
fonnula: 



B is a bonding moiety; 
L is a linker moiety; 

G, G' and G" are individually selected spacer moieties^ 
R is a lipophilic moiety and R' is a polyalkylene glycol moiety, or R* is the 
lipophilic moiety and R is the polyalkylene glycol moiety; 
T is a terminating moiety; 
j, k, m and n are individually 0 or 1 ; and 

p is an integer from 1 to the number of nucleophilic residues on the insulin drug. 

53. (Amended) The mixture according to Claim 52, wherein the polyalkylene 
glycol moiety is a polyethylene glycol moiety, 

54. (Amended) The mixture according to Claim 53, wherein the polyethylene 
glycol moiety ha$ at least 2 polyethylene glycol subunits. 

55. (Amended) The mixture according to Claim 53, wherein the polyethylene 
glycol moiety ha$ at least 5 polyethylene glycol subunits. 

56. The mixture according to Claim 53, wherein the polyalkylene glycol 
moiety is a polyethylene glycol moiety having at least 7 polyethylene glycol subunits. 

57. The mixture according to Claim 53, wherein: 
R is alkyl or alkylene; 

R' is polyethylene glycol having at least 7 polyethylene glycol subunits; 
T is alkyl; 




wherein: 
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j is 1 ; and 

k, m and n are 0. 



58. The mixture according to Claim 53, wherein: 
B is carbonyl; 

R is C5 alkylene; 

is polyethylene glycol having 7 polyethylene glycol subunits; 
T is methoxy; and 

m and n are 0. 

59. A process for synthesizing a substantially monodispersed mixture of 
conjugates each conjugate comprising an insulin drug coupled to an oligomer that 
comprises a polyethylene glycol moiety^ said process comprising: 

reacting a substantially monodispersed mixture comprising compounds having the 
structure of Formula I: 

R*(OC2H4)m-0-X^ (I) 
wherein R' is H or a lipophilic moiety; m is jfrom 1 to 25; and X*" is a 
positive ion, with a substantially monodispersed mixture comprising compounds having 
the structure of Formula H: 

R^(OC2H4)n-OMs (II) 
wherein R^ is H or a lipophilic moiety; and n is from 1 to 25, 
under conditions sufficient to provide a substantially monodispersed mixture comprising 
polymers having the structure of Formula EI: 

R^(OC2H4),tr.n-OR^ (HI); 
activating the substantially monodispersed mixture comprising polymers of 
Formula III to provide a substantially monodispersed mixture of activated polymers 
capable of reacting with an insulin drug; and 

reacting the substantially monodispersed mixture of activated polymers with a 
substantially monodispersed mixture of insulin drugs under conditions sufficient to 
provide a substantially monodispersed mixture of conjugates each comprising an insulin 
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drug coupled to an oligomer that comprises a polyethylene glycol moiety with m+n 
subunits. 

60. The process according to Claim 59, wherein is a fatty acid moiety or an 
ester of a fatty acid moiety. 

61. The process according to Claim 60, wherein the fatty acid moiety or the 
ester of a fatty acid moiety comprises an alkyl moiety at least 5 carbon atoms in length. 

62. The process according to Claim 59, wherein is a methyl group. 

63. The process according to Claim 59, further comprising: 

reacting a substantially monodispersed mixture comprising compounds having the 
structure of Formula V: 

R^(OC2H4).-OH (V) 
with a methanesulfonyl halide under conditions sufficient to provide a substantially 
monodispersed mixture comprising compounds having the structure of Formula II: 

R^(OC2H4)n-OMs (II). 



64. The process according to Claim 63, further comprising: 
reacting a substantially monodispersed mixture comprising compounds having the 
structure of Formula VI: 

R^-OMs (VI) 
wherein R^ is a lipophilic moiety; 
with a substantially monodispersed mixture comprising compounds having the structure 
of Formula VII: 

R'(OC2H4)m-OV (VII) 

wherein R^ is benzyl, trityl, or TUP; and Xi" is a positive ion; 
under conditions sufficient to provide a substantially monodispersed mixture comprising 
compounds having the structure of Formula VIII: 
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R'(OC2H4)m-OR2 (Vni); and 

reacting the substantially monodispersed mixture comprising compounds having 
the structure of Formula Vm under conditions sufficient to provide a substantially 
monodispersed mixture comprising compounds having the strucnire of Formula V: 

R^(OC2H4VOH (V), 

65. The process according to Claim 59, further comprising; 

reacting a substantially monodispersed mixture comprising compounds having the 
structure of Formula IV; 

R^(OC2H4)n-OH (IV) 

under conditions sufficient to provide a substantially monodispersed mixture comprising 
compounds having the structure of Formula I: 

RkOC2H4)n"0-X^ (I). 

66. The process according to Claim 5 9, wherein the activating of the 
substantially monodispersed mixture comprises reacting the substantially monodispersed 
mixture of polymers of Formula III with N-hydroxy succinimide to provide an activated 
polymer capable of reacting with an insulin drug. 

67. The process according to Claim 59. wherein the insulin drug is human 
insulin, and wherein the reacting of the substantially monodispersed mixture of activated 
polymers with a substantially monodispersed mixture of insulin comprises: 

reacting the substantially monodispersed mixture of activated polymers with Lys*^^^ of 
the human insulin to provide a substantially monodispersed mixture of monoconjugates 
each comprising a human insulin coupled to an oligomer that comprises a polyethylene 
glycol moiety with m-fn subunits. 

68. (New) The mixture according to claim 12, wherein at least one of the 
oligomers comprises a polyethylene glycol moiety having at least 2 polyethylene glycol 
subunits. 
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69. (New) The mixture according to claim 12, wherein at least one of the 
oligomers comprises a polyethylene glycol moiety having at least 5 polyethylene glycol 
subunits. 

70. (New) The mixture according to claim 12, wherein at least one of the 
oligomers comprises a polyethylene glycol moiety having at least 7 polyethylene glycol 
subunits. 

71. (New) The mixture according to claim 12, wherein at least one of the 
oligomers is covalently coupled to Lys^^^ of the human insulin and has the formula: 

O 

— C-(CH2)5— (OC2H4)7-OCH3 . 

72. (New) The mixture according to Claim 31, wherein at least about 97 percent 
of the conjugates in the mixture have the same molecular weight. 

73. (New) ThemixtureaccordingtoClaim31, wherein at least about 98 percent 
of the conjugates in the mixmre have the same molecular weight. 

74. (New) The mixture according to Claim 31, wherein at least about 99 percent 
of the conjugates in the mixture have the same molecular weight 

75. (New) The mixture according to Claim 3 1 , wherein at least about 97 
percent of the conjugates in the mixture have the same molecular weight and have the 
same molecular structure. 

76. (New) The mixture according to Claim 3 1 , wherein at least about 98 
percent of the conjugates in the mixture have the same molecular weight and have the 
same molecular structure. 
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77, (New) The mixture according to Claim 3 1 , wherein at least about 99 
percent of the conjugates in the mixture have the same molecular weight and have the 
same molecular structure. 

*** 
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